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x^x^iait, 3Mmo>«»y-Kfi:*^TJ-— tf- 
x£^x£#$!ur^<z)£7X{l£*<&/^y m=v— 

It, *£^xi::#IfcLr^¥l-/*5r? hffiaiL'— h£& 

MO^^>^*^Tt>3Slv^^ K<Dil»U— K A i (b 
ps)*m5gfl)fl#IHRMr (s)F*37?ai36t, G i (bps)£<? 

■J/^X i 0?Y# T"-f — if — — StF i £ F i *- 
(1-8) *F I +a * A l/G i [CcfcoTMSSU^ CCbp 

iz, ^^x i <0/<yyj r fcio<0/ < i / ry hlS^U— hD i 

(bps)£D i = {Fi *Gi/ZFi *Gi) * ClCj: 

l-*MU *<D:x— If 
x*^x3^RLr*<B*^;M^*0>/*5ry hiw^r— 

It, #^7Xfc*tJ6ur^Vi^^^ HEiSL*— h£ft 

*tv h0>mWU— hA i (bps) SBrStDftMRW r (s)& 
■WttU C3 i Cbps)*£9X 1 ®£K*«L a£¥ii 
ft/^-?ilfcit, ^X i <DT'?"r4?^--*f 
— 7P — SfeF t £rF t *- (1-™a) *Fi-fa*Ai/Gi 
K*orB*U h*c(bps>fcLfci 

tWv hlEiStL'— hD i (bps) i = { F i *G i / 
IF! *Gi) * C ICJ: oT ^ 

X-?^X^#g§tr^(K><7 7XMi&^Cr)/^^ M=^— 
Kr% fflau^Hfc*— tfx^^xSKD/^^^T^e 



M\ #<;5Xfc*fKLr^¥(-/^v h$ES£U~-h£gfe 

pggpy — Krt©£9x i ?T^r$E5&£#ori^ 
J&/*<r? h<B?fe**v^*ftri*ttiv*y v httS&Q 

T*to*l6&ft*:HMlT h £S;tfc«£\ d (bps) £^£> 

^77^6©/^7 hlE&U— hD i (bps) i *-D 
i + dlcj:-3riflira*1** ^0><!:£Q i 4>ttfltJft4i/i*£ 
L^^X j <frf^V?Ttim<D^*rv hEaSU— hD j (b 
ps)£D j *-D j -dlrJ:or^#£i*£-<b£4$3fc£ 

X<?^X£i£H\ a««l©**^»-KKj3t^ri— !f- 

x£^x£#^Lr*<E<?^xiS£*tf>/<^ hic^— 

ftKWirt^iBitri^fc*!**^^^ hic^^f>^ 

Ki?. Efi*U>^ffitc-9---ifX-27^X»J<0/^v^rSK 
it. fr^^xicStJEtr^^^^r^ h*£iilu— h&fc 
S-rs^icfct^r. 

— KWca^^x i cD/^^^Trtr-lEiS^^o/^ 
hlSQ l SSIL, ?^X I 05/^ h*<iiJ*Lfci: 
#|cq i ^toS:«>6*ifcSafeTh*ffl7tfc«^ d(b 
ps)*Ta65fe»6*vfcU-h**»i:Ufci:** 
^X i <OJ^v^Ti^h(DiWv KIEMU— hD t (bps) 
t <-D i ^dfzJ:or3tAa*ii:. ^^t^O i ©flt 

— hD j (bps)*D j «-DJ -dlC*or3rt***y:*C 

x^^x^lSft. a««<D«»/-Ftet^rzt-if- 
frz>(D/i'rv h^g^IU. ^0>3.— 1f-A<»-r -S+t— If 
x^^x^#^ur^co^^xfil*^^/^^ hic^r- 

«E*«£ffl*ri*«fc#i**#'^v hi3-?^>^ 
it, #^5JXf=«JBtT4i¥lw/^^ hlEau—h** 

g^s^afwei^r, 

rtSM — KMCD^^X i (D/^^^Tl^feit^^^V^* 
t, »^*L i CO^itf&t^L^^X i <0/<v7T& 

z><D*t'ry hf£&L'~" hD i (bps)^D i *-d i +dfz 

<feor^DSi±, L i (Pti^S^^l^^X j <3>A^ 
•7Tftt>0>^*rv hKstLx- hD j (bps)£D i <-D j 
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frb<0/Vry h*B«U *©:i-^— aW"**— If 

X?^X£#ISUT*©^Xe£*©/^;/ M~T«~ 

i MttajMrcmu m*^L i ©«*<a 

t*tW5X i ©/ttf^frS©/^"? KRiSL — h 
D I (bps)£D i *-D i + dl::*oTiMlSii\ Li© 

b-hDj (bps) £D j *-D j ~dfc£oTM'>*l££ 

h*ea-r*aar::J3i*T* 
tt4t4|i naeaivtfuM aSKgtK©/*^ 

XL*. £^X i (D/<777*&0/^f KIekI 
[0001] 

«©*-exa«*«H-S-*if-ex-C**Diff8erve 
icP^<5*>©t:fc3* 
[0 0 0 2] 

11*0)*— exa««B*»a < t'*fc*»=D iff serve* 
8tt**ftTl**o Diffserve-ei*. if— 

KlCj3l>To.— if— frt>0)^*TV h£g{gL. *©■□-— 
if— jMHf 5 if— £X# ^x LT*?-©^ ^xfSS 
Mct— -fc©/*^ h©W«£« 
K*tt&«J*ttU «K»J**tt*T^*i: *»*©/< 
^ hfC^^U /^v h£ffiffi^©J^M£g| 

©/^^rxutif— tfx£^x3a©/^;> hffiftsgfis^ 

Kit. W?xi:»«Lt«¥t/^v Mgau-I-S 



[0 0 0 3] flp«« DfffserveOWSpy— Kic*5lt*K 
fffl)/^77-f^)Jfi:lt, *— fcfx£9X»fi:/* 
v^7^ CBQ (Class Based Queuing) % F 

i FOy<*;77l:t- If *0 9 F-Si 
^gafit^Klt-SWR ED (Weighted Random Early Detec 

[0 0 0 4] ZOtzish, Diffservey— 
Hilt, ftiL— if— 7P— lc*^«tx;u— ^ hffi 
KSSta-r*c:4:**il6*t*At, *©»&* -fcSS©H 
W©a«TN*#*MPfcflil**/ <9J*-**h^fcv£* 

ftiiajt*) ^ffiSLTHS-r*^***** *©fc 
~io4i**»-/-- h\ nmmm&mms— 1211*9 

7X10TCP^^V3>, 122I£9^X2©TCP 
3^y3X 123^t/124(4TCPa^-i?i>B>. 131 
~134ii«:£8EB* 1411*9^X1 ^«;77, 142f£9 
7X20)A^77, 151i4U>^^fc^p 
[0 0 0 63 I**. aHtfJrttfG 1 =200kbps 

©9^x 1 £g 2=100kbps©9^x2it©:x~~- if— 7 
P — 12iatf122*CBQ«fr59?xa^^77l4K 1 

42«»orta5 -/ - K11 1 1 mm j - ki 1 2± ©mrza & *l 

fcC=3^bps©g>^151^^LTL^«>i■r^p 

t:, ^^X1^T/i75X2©T^f : H'^^P— IS^ft 

-f*lN iayN2tL, N1=N2=10t«^L, 

->vx \ frbo/ifry bUmis-ho t i ~ (Ni 
*G i /IN i *G i ) *CfCj;y. D 1 == 2MbpsS:l/ 
D2=lMbps££femtfc<k1-£ 0 7^T-f^P— 
«36Lfcayi?fc#itf* ^5X1^T/-?^X2fzffi-t«» 

aHf ABfcy©*tttt**t**i (2»bps/1 O^l 

—if—) =20 OkbpsZfct/ ( 1 Mbps/ 1 o jl— if— ) = 

1 ookbps£&y, M^fti+x;u-^^ htm&9mir 

[0007] Sfc. N 1 "N 2 = 5*\Z&t>-ot-m-& 

it. 97x1 &xf<? ^x 2 iz^-T 5^— — Aisfcy 

©®«Ef*^K^tu ( 2Wbps/ 5 zl— if—) =40 0kbps 
Stf (1«bps/5^L-»if— ) =2 0 0kbps^*y, H(0 
iL-if-ict«H*iS53 k ©x;i,-^^ h*«iE-e*. H 

0?7X 1 (D^L — if — (DT^JU — Z?V h\t<7 ^X 2 ©^L— 

if-©x/u-^^ h©2«i&y. ffiiiWi*fc^i&-r« 
m*f* ft *a^*r ^ - 1 & v * « * 

tO 0 0 8] LfrLtttf&* MIiN1=5*, N2 = 

2 0*£&»Lfci§£\ 9^X1©a.-if-S.i;9^X 

2f3at"^^-if A*fc«©««lt*iifh (2Mb 

ps/5^L—if— ) -4 0 0kbpsZtt/ (lWbps/2 0^-— 
if-) r=5 okbpsir^y. 9^X2©^t— if— I4«BE^ 
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[0009] 

ME»«»««lftt- « w lcfe£ d 
[o o 1 o] 

«/— httd*>* i?7Xilclll 
0**>^**LTl**lvt$-* h£>IUSfU— h A i (bp 
s)*»SO)l»BIIKIBr UMtlXU Gi (bps)£#^ 

^X I <DT<?T--< Z?n—*f—'yn—mF I £F i *- (1- 
a) *F i + a *A i/G i fr^TlEgf U ffi#U >^ 

u— h * c (bps) tifcit, Rf?3£a>Jl#i T (5) Sic. ^ 
^x i o>Ay?Tfrt>Q>rt J rv hESU-ho i (bps) 

fDi = (Fi *G1/IFI *Gi) * ClCioTM 

[001 1] 2®/^^ h£j£U— h&£5 

Vd>3\M\^ — h A i (bps) &mfe<Dmm&r$ r 

(s)W^I^L. G i (bps)££5X i CDftKWttL a* 

— if— ^P— SfcF i £F I «- (1~a) *F i + a*A i/ 
GHCfcoTXSrU U h£C (bps) i L 

fc££, Bf*fl>«|»T(s)«=. ?^X r OrtyVrifi 
b4D/<4ry ME»L/— hD I (bps)£D i — (Ft * G 
i/ZFi * C[C£oTM§tT£ 

[0012] **wo)«3<d/^^ heau-ha** 

hfl)i&Q i £«fflU £^X i <b*Wv htf*5J#Lfc8* 
Icq i * a Pi63t«>6#tfcBMtT h ggita^, d (bp 

X i o/^77*6©/<*y htiJilU— HD i (bps)£ 
Di*-Di 4-d[cJ;oritSB*i±. *£-0>A:£Q i <0ffi*< 

hD j (bps)£D j *-D j -dlcJ:^T^$#^C:fc 

[0 0 13] *&93<0!K4 0/*!ry h$£&U- 



Oi^x i <bf%vz>Tfr*><brt'rv h$£S£U— hD ] (b 
ps)£D i*-D i + dfc*oTigiin*1*\ ^CDtSQ i 

j 0/W7rA^&0/^y h!5 
hD j (bps)£D j *~D j -dfc«fcoTMd>£-£ 

[0014] *««©ii5fl)/^v hisaiu— 

77fr6<0/<^ h$ES£U-~hD i (bps)^D i <~D i 
+ dlC^oTlg^*1f. Li0tt*«t*JL^7Xi 

<D/*y'?Tfrt><Drt J ry htSSIU— hD j (bps)^Dj 
*-D j »dfc*o-C«****C4:* i l»«i:'r*. 

[0 0 15] **B^COm6<7>/^^ ht£j£U— hSfeS;fc 
SSI±, J*«M— KW<D£9X i (DA-/^Tfcfei+«/<^ 

U-hD i (bps)£D I <-D i + dir£oT^ta£-fcK 

L i GHft^&^^cFt^^x j <D/<yy7frio<0'* / rv 
h¥S&U~~hD j (bps) SDj^Dj - dlc£^T3lW> 

[oo 1 6] &&*Siv>ji>ry hK»ttKtt. ±8B 

i (7>h^t:^^tt®$SiS^^¥a, ^t/, ^^x i CO 

[0 0 17] Zfl>*3**«Wf=J:#ba* t/^^TTI 

^^XgiJ/<^^T^SO?/^<r^ hte5£U— h£-£CD8#tf> 
^XSij/^^/ ^Trt(0h^t:^<7 tt®fc^6 CtBWi: 

^^h^SI^L, Mo, ri— tf—cDM^^^^xfc 

■So 

[0 0 181 

tooi9] mmm ii»2 - h*ro«jsi5!i^ 
^•r^p^^Ei-e&y. 2u*i— «f-nMi«a*. 221* 

[0 0 2 0] :l--?HIHK*9M21I*. i-if-SflJlS 
(zffi a & -9— tf ^. 7 ^1 ^ ^ v ^ ^- > y I3523IC 
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>tv n=am*af * 5*5*ti«i-s, 
[0021] msttPiB^—^om^tm^i-^av^ 

Eh*fty, 31ttMt'<*-? HSSlA ISM. 32f*?a- 
g&F i 33li:?P-$tF i ffaiS, 341*/^ v h 

«$, 37i*/^v hisanrefct. 

to 0 2 2] M|/<4-9 h»A i 19»Lfc 
"j/ HZJPJ^F (-A I (bps) £i9rS0>B#llf)EfiS! r (s)ftT? 

axu •?-©Mm*^a-stF i n-»ai32i=jiSB-r-5o 

<0/<y^ hltt^U-hA i ^SltBiy. A 

fFi«- (H) * F i + a * A i/G i i^<fc yS+KL, 

G i (bpsm-i^X i OSBE^lgS, ali¥Hb/?7^- 
$^<fc-&«, i ^aSf33l±, 7P-g!tF i fl* 

8i!32;^e,?5X i ©7>f-f?l-1f-7n~SF I £ 

tt««35^ & fljis^t^ o tf i s-iiso-r*. 

[00231 /^7 h#SS34te. mm-/- KTfV — 3r 

ft3rsn35ii, st*©wj«t p-»f i eaas3 

3fr&F i 0tt£R*tU I. i 0>/Syyrfr$><» 

i\*r«j M££U— hD i <bps)£D 1= (Fl *Gi/ 
Z F i * G i ) *CtJ: yg+JtUv SSSfc/^Sry ht£i£ 

aj37icaM-r*. :;-e. c(bps)(im*y>^u— h 

It,. h&maOT^&ro^KftoT&^X/* 
977fr&'^9 h^Siyffi-r,, /<^rv ht£3lfiiJ37l±, 

/^•y hKatU— F-D i KSE-p-C, hS&g&36© 

[0024] »lt«l2] Ktt«1 IZ&IVCI*, H3IZ 
SLt=I*3ai/-K©iliS/< J 7-^ h»A i flCflWe* I« 

LV<4-? hrol"J»U— hA ( (bps) ^RlfScDBtmiSW r 
WKJ?I6Ltii, ;:0>JtiK0l2&£lvrtiu SISL 

(bps) £]Jr£<DltnKm r ttltSllkflf 



i tmrefc-s. 

[002S] GRJkffl3] n4M4tlfttt3l=ftft«l*lff 

y-K©«jft«*3t^^nv^B^*y. 41 

h&Q l 44(*/«r» hOMA. 45ISIE& 

U- hD i tt*ff. 46tt/**y hSSISk 471*/**-* h 

[0 0 2 6] IGBfttt*/<4-?/ KSSQ i3Mj£»41l*» A* 
V h«8tgfl460>^ <5X i flJ/^^^T-rt^SI^^F^TU 

?«>£tt&;h.fen*T h *Sx.fc»*. ^Xffi i 

k Q i Oitfl**4l^ ^X j ©I^feil/- h D i 
ttJMM5l=aflr*. h5MWM4tt» 

i{BSN6<D*©<?7XOT/W:7Tl3A>7-<y b£l£S6**-&. 
[OOZ7] IsSU-hDI Stff®45(*. KSI^-fe/^ 
•y h3»Q i ^S6P41*^C., Q i bmrnZMx-tz-!/ =7X.<D 

(bps)£D i *-D I +dlZd:-origftl$1t. ^7X]fl) 
/<?77*&«)^? hlg^U— hD j (bps)£D ] <- 

47l=a*DT-& 0 ^t, dtt^to^«t>e,*vfcU~^JgM 
?>T'fe«. 6 /<^rv h««Si546l*, ^7X»|l=/<^-vK« 
WML. /«-7-^>K3iaJ47A>€,ro^[=^or#^7X 
(D/<5»77^6'W? h^ffiyjdif o /^V Msj£SM7 
I*. isiHU-hD i tt»a545jCck-3T^**lfc^7X 

[0028] [Mkffi4] XIM3r=J3^Ttt« 14[; 

I*. i\*rv hSWfflJ46<0^7X i <D/<V^rF»1T'tESI$ 
hODStQ i $SatfcA<. C©3lte^4l;:;!3lvCI*. 

[ O O 2 9 ] [|Uk«l 5 ] M 5 fiUJSM 5 IZfc 
/-Kfl)*«f*St?Pv ^@-Cfey, 511*/^^ K 

i>D i t+jtffl. ssitAsrv t-wmm. smsi^v y-tzm 

[0 0 3 0] i\>tv Kti^L i a£tt51<±, /^Vh 

roim^*^7x j oat^aiu-hD i its* 
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[003 1] K^U-hD i fMtflKRtt* bilfk 

D f (bps)£D ! *-D f +dfC e fcoTii^*ii', 2^7 X 
j O}rtyVTfr%>0>^ / rv hD j (bps)£D 

ai&557i::«*o-f dii^&gto&ftfcu— b 

^xo/^^rfrs/w-v h^ym-To bum. 

milt. feSU-bD i It#ai55lCj:-or^*tlfc^ 
^X i (D/^y h$K3&U— hD i K&oT. rttrv 

[0032] [HffiC!l6] 3USW5lcfet>-Cl*, BBIZ 
[0 0 3 3] 

- HfKttlcSEMf SCiriz^y, h9tv*ft# (- 



[HB©ffl*ftKW] 

[121 ^y-h*ro«jS05^t-^av?in?fo 
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(54) PACKET TRANSFER RATE DETERMINING METHOD AND PACKET TRANSFER DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a packet 
transfer rate determining method and a packet transfer 
device* with which bands can be equally distributed to 
the respective users of the Internet. 
SOLUTION: In an internal node, the active user flow 
number of a class (i) is updated by Fi*~~ (1-a)*Fi+a*Ai/Gi, 
and a packet transfer rate from the buffer of the class 
(i) is updated by Di==(Fi*Gi/XFi*Gi)*C, where Ai is arrival 
rate, Gi is guarantee band, (a) is parameter and C is link 
rate. Besides, when the number of packets to be 
transferred in the internal node exceeds a threshold, a 
packet transfer rate Di from the buffer of that class (i) is 
increased by Di*— DH-d, and a packet transfer rate Dj 
from the buffer of a class 0) having the minimum value 
of Qi is decreased by Dj^Dj-d. In place of the number 
of packets to be transferred, the loss rate of packets in 
the buffer of the class (i) inside the internal node can be 
used as well. 
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